Increased Susceptibility of Mice obtained from In Vitro Fertilization to Global Cerebral Ischemia-Reperfusion Injury: Possible Role of Hydrogen Sulfide and its Biosynthetic Enzymes.
The present study was designed to explore the relative susceptibility of in vitro fertilization (IVF)-conceived mice to global cerebral ischemic injury with the possible role of hydrogen sulfide and enzymes responsible for its production. IVF was carried to obtain pups, which were allowed to grow to the age of eight weeks. Thereafter, male mice were subjected to 20 minutes of global ischemia and 24 hours of reperfusion. The mice obtained from other groups including normal mating; superovulation, but normal mating and normal mating, but embryo implantation were also subjected to global ischemia-reperfusion (I/R) injury. IVF-derived mice exhibited significant more injury in response to I/R injury in comparison to other groups assessed in terms of impairment in locomotor activity, development of motor in coordination, neurological severity score, cerebral infarction, apoptosis markers (caspase-3 activity and Bcl-2 expression). Moreover, there was a relative decrease in the brain levels of hydrogen sulfide (H2S) and its biosynthetic enzymes viz. cystathionine-β-synthase and cystathionine-γ-lyase. Interestingly, the levels of H2S and cystathionine-γ-lyase were significantly low in IVF-derived mice in basal conditions also i.e. before subjecting to I/R injury and these biochemical alterations were associated with the behavioral deficits in mice, even before subjecting to I/R injury. It is concluded that in vitro fertilization-derived mice are more susceptible to global cerebral ischemia reperfusion injury, which may be possibly due to decreased levels of hydrogen sulfide and its biosynthetic enzymes viz., cystathionine-β-synthase and cystathionine-γ-lyase.